Differential activities and regulation of Saccharomyces cerevisiae formin proteins Bni1 and Bnr1 by Bud6.
Formins are conserved proteins that nucleate actin assembly and tightly associate with the fast growing barbed ends of actin filaments to allow insertional growth. Most organisms express multiple formins, but it has been unclear whether they have similar or distinct activities and how they may be regulated differentially. We isolated and compared the activities of carboxyl-terminal fragments of the only two formins expressed in Saccharomyces cerevisiae, Bni1 and Bnr1. Bnr1 was an order of magnitude more potent than Bni1 in actin nucleation and processive capping, and unlike Bni1, Bnr1 bundled actin filaments. Profilin bound directly to Bni1 and Bnr1 and regulated their activities similarly. However, the cell polarity factor Bud6/Aip3 specifically bound to and stimulated Bni1, but not Bnr1. This was unexpected, since previous two-hybrid studies suggested Bud6 interacts with both formins. We mapped Bud6 binding activity to specific residues in the carboxyl terminus of Bni1 that are adjacent to its diaphanous autoregulatory domain (DAD). Fusion of the carboxyl terminus of Bni1 to Bnr1 conferred Bud6 stimulation to a Bnr1-Bni1 chimera. Thus, Bud6 differentially stimulates Bni1 and not Bnr1. We found that Bud6 is up-regulated during bud growth, when it is delivered to the bud tip on Bni1-nucleated actin cables. We propose that Bud6 stimulation of Bni1 promotes robust cable formation, which in turn delivers more Bud6 to the bud tip, reinforcing polarized cell growth through a positive feedback loop.